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(54) MARKING MATERIAL FOR TEMPORARY CONSTRUCTION AND ROAD SURFADE yARKER 
FOR TEMPORARY CONSTRUCTION 

(57)Abstraet: 

PROBLEI^I TO BE SOLVED: To provye a marking material for tefrtporary con:$tmetfOn! arranged on 
the surface of a struoture such as a paved mad. used as a marker for the temporary construction 
and visible even from an observer by observatjorj even without re moving or completely eoating the 
rriarking material after use, 

SOLUTION: The marking material for the temporary Gonstruction ts provided with a colored layer 
containing a binder and a temperatureHndicatmg pigment, arranged on the surface of the structure 
and used as the marker for the temporary construction. The marking materia! is oharacterized as 
follows, Duriritthe as the marker belo\v a pngscribed ternperatyre, the colored layer maintains a 
first color difPerent from the surface color of the structure and visible as the marker from the 
observer by observation. When heated at a temperature not lower than the prescribed temperature^ 
the colored layer irreversibly changes the cobr from the first color to a second color neariy the 
same j^s that of the structure surface. After the polpr ph^nge, the colored layer is inylsibie as the 
marker from the observer by observation without returnihg to the first eofor 
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•C-ffiffl^n^o tuiSS i O^/MjOy&i'O . 7 5*}»T* 



')im.u<^ymm.t lt(±, t/p;4' y7ic?§^«t^js*(.c>!tL 

0. 5-1 0«»%*i*TiL<. j;i9«^iL<{±3 

— 8®S%c7)|||gx-OT$a-S>„ 'c^»«>?)^'0. 5 a* 

0.10 ^ ^ t itFi^teH^ ^ < 

[0028] [ 3 ] imm 

^h'^^x-mmwrnm^ixh. mm^ithxii. mm 
m^m^i^th hco\±^xmm'^mxh^ii\ ^-va 
-yit-^if^mmxh '0 . L<i,±'j^i-j\^Tiio ^-n 
^^y^t:^hi,<^X'hKi. wizupiLKitmmm 

I ) - (I V) x^^tihit-^ti^mfi^tih. 

[0029] 



(0H,-0H-o-)— (a fe-CHj o)-R5 



(II) 



CH3 Cil, 



CM, 



R,-0-f CHLs-CHa-O-^Cr^-CH-O-] 



-,-3 w.,g ^,,3 

H3C^Si-o-(-Si^aW-3i-o)-SI^, 



X-(cHe-CH-0-)--|cH2-CK»-o)-R„ 
* f 



CH- CHa 



/ CHs ' R,a * CHa « 

/ CHj CH3 C!la 



c: I 



Hit CHs 



CHa ^ fla, ™ CHa ^ ' 



[0 0 3 0] ±IE5t(II)ft^. Ri. R.JilsItTtM^-:' 

±IEjt(ll). (Ill) av' (IV) EfT. R3. Rg. 
«M^iA8ffli;JLhory^^;^a^«^o (iv) 4^. R 



13. R17. R2i{±l^tT-^tM^->TV^Tl>J:V\ ±IEx^ 
(II). (Ill) RX/ (IV) R4. R7. Rg. R12. R 

14. R16. R18. R20. R22{i«-^. SJta^ 

LKlti^^^TJi^^uym^m^o ^ (III) R7. 
R9{i|H]trta^-:>TV^Tt iv^. (IV) 4^. 
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Ri2. Ri4. Ri6. Ri8. R20. R22ti|sItT'tM^-p 
TV^Ttiv^. ilEi^dl), (III) (IV) tf, 
R5, Rg, Rio. R15. Ri9~ Rjsti*^. 7j<SM^. 
Mita&^"L-rt^Tt^vi^r;i^^;t'*^a-to (ii 
I) tf. Rg, Riotil-lt-CtM^oTv^Tt iv^. 
(IV) tf. Ri5. Ri9. R23J3:|sltT-i>M^r-^T>.^T^ 
J;v^„ (IV) . RiiJi, 7j<ilM^, M^a**LT 

[00 3 1] ±iB5^:(ii). (Ill) mf (IV) 
Xg{i#^. -0-. -C0-0-, -N (R24) 
t>L<{±-N (R24) -co-o-^^-r» ^ (III) 

tf. Xj. X3{i|BIt-CtM^oTV^Ti>J:V\ ^(IV) 

X4— XgJillltTt^^-^TV^Tt J:V^<, 5^(11) 
tf, X, y, z. a. b{i|Slt-r-i>M=5r'5TV^-rt^ 

<, ^^i-fnoxtilJiLhiO^T-fcD. fftL<{iO 
X{41-4 0. St:;»4L<{40X{44-2 0Si!c$:^ 

-r, fit, X. y. aSt;^'b{i:|5lB§t0i;{i:^fi.^ 
Tt(III)4i. c, d. e. f . p. q{4|B|tT-^M 

0, lfftL<(i:0X{41— 4 0. Steffi L<{40X{i 
4-2 0»i^$r*-r„ ML. c. d. e. f. p . q{4 
|5lB#tc0i:{4^^>^v^<, 5(;(IV)4'. h. i. j. 
k. 1. r. s. t. u, V. wJiia^tT'tM^roTV^ 

T t ji< . ^ti^-fi 0 xii 1 vi^KDmm-z-h D . Wit 

<{iOX{i:l-4 0, S(:*?4L<«0X{44-2 OS 
it^^-r. ML. g.h. i.j.k. l.r. s. 
t. u. V. w{4|sll^(:0 ti4^^>=5rV^o 

[00 32] s /t±iEr7t^^/kKt Lx\±. mtiimM 

m^WL 1 - 6 fflC) r A ;t,^X -C-<fc o T , M#:e'5(:{4 . 

X^;!^^. rnhVl-*, n-7'>;PS. sec-:/"^ 
i^ivm^mt L < ^ i: . 
n T)V^lvm hhX HmMU^W 3—8 fflcT) i:^cr)-vh 

LTJ4. mus.mMwm.is,m<r>r)V^-)vmx'^ 

■oX^ Mm^izl^. t'-yt-S. r'J;P*. yr--/!^*. 

>^"^^;t^:7x— 2, 4, 6- h U^^^/i^t'x— 
a. i-y^jl'^i1fftt<mifi>zti>^X^h. mm 



®:8— 2 5jic7)l>S0T$)-5T. Mm'JUi. ^^^IV 
[0033] i/S±IBr/t^^^>St LTJi, *74L< 

[0034] LTti. 7KS^|^<-filffO^N 

M^(F, Br. CI. I), b r/P:a 

mcoMi^mtLxii. s^h^i^m. xb^^-^, rat° 
S. y b ^ s^x f ^ SSj 1 — 12 mco t> 

a, xN^ixyj:ri;l^::t^i^X. :?'ncfya:::i/P^^ix 

6 - 1 8 fflco i co-zimf ^tii>. r i^jvm t l 

yv'A !vm . -f-yv^ ivmm<^mMm.'f-Wi 2—12 mco 
iocotfimf ^tth . riyvi^i^m>iLx\i.^ r-tb^i^ 

h ^ }v^^ >-^<Dm.mm.^ 2 ~ 1 2 fflco t o*«p{f 

[003 5] tJlTt^-fl^se ( I I ) - ( I V ) T-^Sti 
[0036] 



(ai) 303-107743 (P2003-107743A) 



[00 37] 



CH3 CH3 CH3 CMs 

HgC-Si— O— f Si— — f-Si— Oj S i- CH3 

CH3 CH3 \ CH3 

(9112)3 



(1) 0-(-CM?CH?-o)-H 



10 

CH3 CH3 CH3 
HaC-y i— O— ^Si— O J — ("Si— oj S CH3 

CCM2)3 

( 2 ) 0-(-CI Ij-CH^-o)— CH 



3 

10 



CH3 CH3 CH3 CH3 



CH3 OH3 \ O1I3 

( 3 ) 0-{-GH2-CHv-o)— C4H9 

^ '10 

OH3 trfH3 0H3 t_*H3 
HgC-Si -O— ^Si— oj— (-Si— o) Si-CHs 

(CH2)3 

( 4 ) 0-(-CH2-CH2-o)— C4H, 



2a 



CH3 CH3 CH3 CH3 
I IsC-Si— O— ^Si— oj— (-Si— o) Si-CH^ 



CH3 CH3 ' " CH3 



( 5 ) O— ^CHj-CH-O-^ — f-CH2CH2-o)— C4H, 



10' '10 

CH'j CHt CH»j CH 



! l3C-Si— O— (-Si— — f'^'"^) f '~CH3 



(CH2)3 



( 6 ) O— f CH2-CH-o4— f-CHs-CHs-o)— C4H9 
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CH3 CH3 CH3 CM3 

HjC-Si— O— f Si — — hSi — o4— f Si — ai-CHa 

C 7 ) O— (-CH2-CH2-o)— H 

10 

CH3 CH3 CH3 CH3 CH3 

HaC-Si— O— hSi -OH — hSi— Oj— hSi— OH SHCHa 

CH3 CH3 \ " !:,,H,/ OH3 

( 8 ) O— (-CH2-CH2-o)-CH3 
'10 



CH3 CM3 CH3 OH3 OH3 

H3c4-0-(-^i -0)-f ^i-0}-f ^i-o}— f -CH3 

CH3 CH3 \ b^^H33 

(CH2)3 

(9) O— (-CHs-CHz-o)— H 

10 



<;)H3 CH3 CH3 CH3 CM3 

HsC-Si— O— f-Si -O^ — ("^'~^) (-Si -o] Si-CHa 



(CH2)3 



(10) O — ^CH2-CH-0-)— {-CH2-CH2-0) — C4H9 



10' '10 

[0 0 3 8] Ut2] 
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UHs GHg CHg 



h40-fcH2-CH2-o4— (CHa)3-Si-0— f-Si-o) Si — <CI ya-ofcHa-CHs-oV-H 



CHg C'Hg 



(11) 

I 



CH3 



HaCXJ-f-CH^CHa-oA— (CHsja-Si-O— f-SI-o) Si — (CHgja-O-f-CHa-CHp-O^-CHa 



Chls CH3 CHg 

(12} 



CHg CH3 CHg 



HaC^O-fcHaUHa-O-V- (CH^a-Si-O— f-Si-O^ Si— (CH5>3-O^CI l2-CHa-oV-C4HB 

^ I.. \ I 'm I ^ '10 



'10 

(13) 



l10-fcH2CH2-QA-<CK2)g-Si— O-f-Si-O^ — Si-(CH2}3-of CHa-CHa-oJ-H 

5 CH3 CH, ^ CH, 



(14) 

CH3 CH3 



O-f-Si-o) Si (CH2>3-0-(-CHa-CHa-o)-H 

/ Uh3 U ^ 

HgC— Si— O-f-SI— Si (CHaJa^Q-fcHa-CHa-oWH 

\ ^ L. 'n i... 5 



\ 



CH3 " CH* 

CH3 CHa 



0-(-Si— O^^ Si (OH£)3 -O -(-OHa'CHa-o)— H 



(15) 



[00 39] 
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I 



CH. 
I 



/ 



p-f-Si— Si (Gllg)^— O— (-CHj-aig-o)— H 

' * I . . ^ m i. . fi 



CH. 



CHa 



\ laC-SI — O Si (CHa)^— O— ^Ch la-CHg-o)— I 



O Si (CHsJa-O-fcHa-CHa-oj-H 



CH3 



CHa 



CH; 



(16) 



CH. 
I 



-f-Si-o) Si —(G! l2)5-0-f CH2-CM2-o)-C4Hg 



CHa 
CH^ 



CHa 



! laC-SI-— O Si (CH3>3~0-f C! ia-CHa-oJ-C^He 

O Si {CH2)3-0-(-CHj,-CH2-o}-C4Hs 



1 

CHa 



(17} 



CHa 



jT- - CHa CHa 
p-f-Si— f"^'"*^^ Si (CHa)5'0— (-CHa-CHa-07-C4! 1, 



H3C— Si— O Si (CHaJa -O— (-CHa-CHa-o)— C^l 1^ 

V L.. s 



\ 



CH3 



O — Si <CI y ,-0-^CHa-CHa-o)-C4HB 



I 

CHa 

(18) 

[ 0 0 4 0 ] ^rt3. ±immn'Pc^:>:r.i-uy:^J^i^^ R 

it ( I I ) - ( I V) T-|S$^^^L-^^%c7)^>^ai; LT 
<i, Af^t<(i3 0 0-1 0, 0 0 0, J;i9iT*L<{i: 
500 — 5, OOO.KUil, 000 — 3, OOOcO 

m^\<r>mmi,t. wm.^^z 0.001 - 5«*%*«® 

EiST'^D. #4 t<{i:0. 0 0 5-l®a%, iOlifS 

L<{±o. 01-0. s'^Ax^mvcth^ttmmi 

f£TL, ffi^^il^®^^. ( I I ) - (I V) T' 

[004 1] [ 4 ] ^mmimimzmm^tihi<Dm 



( 1 ) TfVA^m 

^*t--s> tjva y M%mxh h . Ki, nvi] y ^ij 

K7j<*-?-b y^A, iHiX7y'^A. iBir:/^-<^A. mm 

A^c7)*i«T/^7^ y m^«ffl-ri> ^ t ^-^t-s^ ^ , iJt^: 
y^f-/prsy. i>'j<^;t^T5>-, hy^f-ypr^v, 
^yxf-;prs>-s i^'xf-zprsy. byxf-;t^r5 

b y-< VTcfhvpr 5 n-7'^;i^r 5 ^yx^' 
y— yPTS^^, -Jj^^ j~)vrSiy^ hyx^'y— ;pr 

rs^, x^^ws>-, x^p^i^'Tsy, eyi/' 
7"h7y^;pr>'*-i^At b'QdfixK:5r^"<7)*« 
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[0 04 2] (2) ^k-hS'J 

O3. NagPgOg. NajO^P (Na03P)P03N 

a2 . AfV^'y ( ->< ^' y y^-^ b u '^A ) ^co^-^y 

y '^Aig, ^(7)^ b y '>Ats ; yxf-ix >- h y r 5 
y^if'i^K, ^^o:^y^AJsg. -tby^At^; hyx^v 

'!^AJS : b Hn^i^x^^i^xf-i^yvTSyb yS^K. 

SCOTS' y Ai^, -e^O^ h y '^AJg ; h y n h U if 
'tc7);?:/yr>AJt^. ^O^hy^AiS; 1, 2 - >^'r 

-^-by^AJS;!, 3-i>'rsy-2-r^.'^v-;^x 

b^i^K, ^tO^y^Aig. -^co-^hy^AJtg^t'coj; 
0 =5rr 5 y j^y ;<?;W4i>^ffl£0ffi 2 -:^x4^y :x h 
y;^f;k4<:xK-l , 2,4. -f-<7);i& y>AJ^. -fO-^h 
y'^Aii; 2— ;^X4^yy^y>'hy;5&;P4<>'K-2, 
3.4. ^tO;»y>AJ[g. '!-0-^^y^A^S ; 
;i^yx^yby;&;u-4<yM- 1 . 2. 2. -^cD^y^A 
-¥-<7)-^hy>AJ^ ; 1 -b Fn^v-X^'y- 1 , 1 

-:j7i~.x-!r^ym. ^co:^<j^j^m. -e^o-^fy^Ai^ ; 
-tco-r h y ^j^i&^j:t'oox 0 ^j:^m^^x7nymmimif 

[0043] ( 3 ) ^como:)m.-9i- 

n-ynbVI/^.i.#K. P--f yrnbVPSM^K. p 
-n-y>;p^A#^. P- t-yf-;i.'^,e.#K. p- 
t -y>;l^S.&#K. P - 2 - b 1^ ^x^;PS,&# 
IS. ^Ayn. ^^J^)vm. 3-bh'ndfS/-2-^:7 

^y-J)VTJVzi—)V. xf-/P-feny;Py\ y'f-yt'-feny 
y a:.—)V^^v )V~f ^ T^\^vyy^)-a~)V^ -J 

r'^vyr}va~!m<^-^wm\\ ^<^m. wmu ^ 

mm. mymim. mmmmi^mf ^tih . ^^iz 

^mizmtxmmmmmLx<:^<DX\ m 
^mt fzi±mm^j:mmm^m^>xmmmii ^ mm^ ^x 

[0044] <^^^x\ iM.mi^\i.mz-^^^xcommizim 



[pH] miimmmt LX(7mi^. Rt<^±Mic^mi^Rv^ 
mmmmmi^zt5\^x . ytm^^mmytit^mmmcom 
mm.tLxi±. r;p;^?y?fijK{ipHi 2. 0—12. s 
<7)mmtf^mmx'h^. ti-tL<tti2. 2—12. 6co 
fEHA'^m^f^rism^^-x.^, pHi2. o^mxh^ 
t . mmT^m^^t^ < mimzmtii:?^^ < 

pHi2. a^m^htmyt^zxKi^-^ttzmiz 
mmmm < ^ 0 . H«gp*^ry stt wj 
mzmmit(^i&T^m:i < ^ s t ^ a r^i®**^^ 

[0045] immm ^WM(nmmmmm&t lx 

{±. 3— 4 0mS/'cm£OKia. L<{i 1 0—3 0 
mS/cm, Kt-*f4L<i±l 5 — 3 OmS/c mC7)|g 
mxmm ^tl^. mM&ti^ 3 m S / c m5fe}f|-C-{i:r/P;«' 

limmx-mmmmT-t^, i/s40ms/cm. iii- 

{±3 0mS/cm^@i.Si;. r;l/;*f y 3^S*^"lS< ^ D 
[0046] [^JStt ] *^BHi7)3S«?g{i. *f t L<it 

m^mm < . m^mm 5 ^i^xrxh 0 . mmmmz 
m& tmrnrnmiMiz^m^^-t ^ t >^'^v ^ 
tttoiij^ji; . mz^-tjfnuzxmm^^ c ^ ^^'t-^ ^ . 

F^S3cm<7)100ml ogHH;^'!? XjfRt^IgftM^ 3 0m 
1 ?JXX . 2 5 'C-C- 1 fPmi,Z 3 ?5'^XffiSr 

txcrmm (immrs) irMm-ti. rcoatra^s^-^v^ 
mK'smx. mE^t/^ni^ti^mmco'&m^^^x\.^:h . 

5°Cfciol^T 1 . 0—10. 0 c pt-fcO. P3jt 

[oo47]}!K^^x\ ^mmx-m^^^ytm^mm^w- 

mmm^z-ouxmrn-th. 
[ 4 ] ^-^mmitm 

^mmzim^tih±M^mm^'^mmim)mM 

a) ftJnfi-^^tg'Srx^py'ii^T^ii^niifiife-^^^rr^ 

b ) T/v^ \)7mimz^mximw^^<^m^Tm-^ 

c ) ym^mmm. 

[0048] ftiPS^^tg^rxf-i^^-tt-KIS^^-irO 
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"Tju. T-$m:^jv-^^ymtmmm^mr s y^t-^m t cr> 

[0049] m^m^\mriv:n~Mt-^'^>>iitT-mM:^iv 
Tf^ym.tcox,:^'r)Vco't/'?~comw.mhLx\±. r9 

-h, b yx^i^yi/y a-^t-ixT^ U i^-h, 1, 3 
u-h. ^^:^^y^)vy y ^ -;i^i^'r <j h . h y 

Tn^tyhy (r:7 yn>f;k5j-dri^:7°atVP) a:-- f 

h y^^n-zi^x^-yb yri^yi^-h. 

—jv-Jr^ y b . 7^ b ^x^vy y rj-yL-i^'r^^ 
yi^-h. ^:x^xyxy b-;i^5/r^ yu— 
^xyxy 1 — ;Pb yr^ y i^— b. 'o-^'xyxy b 

—jvf b ^7 T^' y p— b , -j^y9:z. y X y 1 — )v-jt 
^yix-b, i^'^y^^'xy xy b-^b-^>':5'r:^'y 

b, -J^y^:x.')7.^)\—)V^^^T9^)V~\-^ V)V 

f b b y r ^ y V- b . y /i-f b -;i^-f b ^ r y 

v—v^ v/t^fb— /t^^y^'Ty y u-b, y7i-h"b— 
^v-^d^^^fr^ y b. by (T^ya-f;v^=3ti^x^ 
yi-) -^yi^r^P— b. ^^yxxT-zt-r^yp— b^y 

[00 50] y yyPSxxT-yt'i: LTJi:. r b^y 

^ V y y y 3 — /t y-y y ix— b . by x^ y r y 
/ki^y y V— b , ^-:t-^>'f-;Pi?''y a— /i.>>'y 

^ ^ y |. y b y ^ ^ y V- 

— b. byy^n-^px^vby^:?^ y b. xf- 
p:y^?'y 3— y p — b. i, 3-y^'>'i>':^ 

— b. 'O'^S'xyj^y b— /Wi^'-j^^^yp— b. -^v^' 
xyxy b— ;i^b y;'^^'^' y i^-b. ^y^-xyxy b 

CH2=C (Ri) COOCH2CH 

[0 0 54] S/^c, mm^5 1-37 1 9 

2-3 229 3^t;ilHtfcSfLTV^S i a ^:'>L-:5' > T:?' 
y b«, WMm4 8-64 18 3^. #i^S4 9 - 
43 19 1-^. #<KrBS5 2-3 04 9 0-^#^#gtlBt!S 

§tL-rv^-s jta^.-Kyxx-f/t'T^y^-ba, x;^^ 
y i^- hmm<^^m^cori^ y b^y y i^- b 



yi^'^yi^-b. i^''^y:5'xyxy b— /i-'^^-tfy^'^' 
yp-b, >>'-^>':j'xyxy b-/i''^>'^'y^'r:^'yi-- 
-b. y;t^b"b-;Pbyy^i7y i^-b, y^i^fb-zp 

7^ b 5^ iS' :i5' y b . b'X C P - ( 3 -y y 

^>'-2-t bn^^'Tn.-K:^^-) yx-;l^3 v^^^/P 
y^-y. b"x- Cp- (?(^^ <J}U^^i^:r.h^>') 7 

[0051] ^'^y^xxT'/Pi: LTii. x^u-y^ 

y /L-i^-f ^ a b . y°rj \^\yy-f^)a —)V'J4 

r?^— b, 1, 3--f'?>yi^:t—)l'i>'4^^^—V, 
1, 4-y9y'J:^~^wy-( r-h'y^^U 
y y n -/PiZ-f n b . y y x y b -/Uv'' 
>f ^ 3 :t— b . y f b -;k-r b 9 -f 3 :t— b J> 
-g.o ^nby^xXT^/^-i: LTii, xf-l^y^^'y 

i/'^'ab^— b. T^b^^-^i^yyy 3— ;uyi?ob^- 
— b. ^y^'xyxyi — n b 4— b . v/v\z h 
—jvf vmti^h h.. y a b y^x 

x-r;t^ i: L T {i . x^ y i?' y a -;w>>-< y a b 
b . ^y ^J'x y X y b ~)V-JA y n b b , y/i-f 

b-/P7^b7-Yy^'Db:^-b^:«)i*>^o -^U-^yKx 
XT-^t-hLTJi. x^U-y^^-y r7-;l^i>-v^-b. by 
x^py^-'y 3— b. -^y^-xyxyi — 
i^-^P-b, y;Pb'b-;Uxb7-7^— bWS)-!.. § 
^Az^ fflia<7)xx-r;i'^:y'7-£Dii-^t>W'&ii:*^' 

[ 0 0 5 2 ] i/c. mmm^mr s y-fi^-^ifssh^ia^n^i? 

L-yb'xTi? y/i^rs b, ^^\^y\z:^j<^^UJVT5. 
b, 1. 6— ^^■+?-y^pyb"'xT^'y;kr5 b. 1, 
e-'^^-y-^^p-yb'xy^^' y;pr$ i^'x^v-y 
b y r 5 y b y xr y /i-T 5 b\ ^ y y b'xTi!' 
y /WT 5 b\ =^ y k y b'xp< ^ y ;i^t 5 

[00 53] 't<Dm(^Mt LXit. ^ii-Bg4 8-4 1 7 

0 s-^^fgtfi-isw^fLTv^^ . 1 ^^tpi,z 2mmLco 

y v-T^— basr*-tS4^°y -f y ^-T^— b-ft,-^f% 

tc. TiE^o-«st (A) r^§iiS7lcffia^#*^^b- 
x;p^ y v-^ #jD-fr Lubfz 1 2 fflfeLhc7)S-^ 

ttb-x;pa^-^^rf-§ b'x/k-^p ^ y-fb-^^^i^tf ^ 

(Rs) OH (A) 
^^ff I, ; i;36^-r'# h . $ ^>t:B*»*^^lgv o 1 . 
20. No. 7, 3 0 0 — SOS^-i'' ( 1 984^) 

izytmm^/^-}sJ:V:^u d^-t Lx^s-^^tix 
^^hi>cohmm-t^^tt)^x-^^. ^ia, ^fti^comm 

m.i±. ^fi!c^tc*fLT5-7 0«4%. «^SL<{ilO 
-5 0«*%-t-fc-g.. 

[00 5 5 ] ^mmizim^tihmyt\t^m.mmc^m 
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m^w-. mumv^"^ 59-44615-^, m^Jk^m 5 4 

-34 3 2 7-^. t*i;j©5 8- 1 2 5 7 7"%^ #^©5 

4-2 59 5 7^. #IWK5 4-9 2 7 2 3^. 

5 9-5 38 3 6-9-, #^^5 9-7 1 0 4 8-^tlBI8 

[00 56] t.fznm.\.-^. mm^ziDV^-ymm^^-fh 

TifUV— h (;^^') T^u/vm/'^i<zmtx^<r>m 

^2, 2-t'X- (4-b ^•a^>-7x— /P) Tn^N°y 

4j^C^<2;j^7- 1 2 0 04 0-^, #^^7-1 2 0 04 
1-^. #^7- 1 2 0 04 m^fT8-124 2 
4^, #lfHHa6 3-287 9 44^. ^tlBBa6 3-2 8 
7 9 4 7^, 1-27 1 74 1-^, if^lHT 1 1 - 

3 5 2 6 9 m-izsdMco^u "^v^^ymmij^wMcom 
mzif^mxh^. 

[00 57] zti^^m-^^m-^mmimAz^'j^^v^m 

ym^mmm^m. rsy*. x^f^i^^:!?^'. x^ag 
m^zx^yiy')^/i'i,zi:^%^'^mmt txn. ^ovfiv' 

xrsy*, tKo^v-a. m^m. ij 

wm. :^>uy^ ymm. ry^-^Mt^i^Miftih'^ 
mmi^^mxh^. 

[00 58] m.m.m<7)mmmi:m^^^fz>^. 

L\\ mmc^mPMxim^-^^fzKh. mmw-i^j^^a. 

:*^"5 0 0 0:i)^^>3 077t\ KttO. 2—5. Omeq/ 



t<(±l 0~90«»%, iO^fft L<{±3 0~80« 

M%T-$)S, ii^^TKS^^ig^'Xf-pytt^MMC^D 
i: , MmtX 1/9-9/1 c^iSH 

is-r-ScojiiSTitv^, ctOAf* tv^iEHii2/8-8/ 
2T'a50s 5gl3*FiiL<{i3/7-7/3T'S>S« 
[00 59] *^H^tCffiffl$^l^/S3tttT)!SOTMcO!S 

^^z^^^fih^m^mm^it txit. mm-th^m 
com.-S:i,zj:K). m'f. :zmmx^jiiax$ihm-^(^)ytrMh 

^ms.mm Lxmm-t^ z t s . ytmmum 
^m'^mm^^t'commmtti^iz. ymim^mm. 

-r^ » 4 0 0 nmiiLLff^^WCM. A r 1^— T-. 

mtii. ^mm'fm2 , a 5 o , 4 4 s^izimc^^h^ 
mco^f^mm. mmu-x^y:^/^. x^$^^, 

&HS4 4-20189-^) . ^^^r U 5 

3 7 3 7 7-f-) , ^^-y-TU— ;Pb/ SrV'-ZPt p- 

-2 5 28-^, SMBS5 4-1 5 5292-^) , ii^i- 
X- a - >'';^;^;if::i;Wt^!|*Jfclfe^<^^ ( ^mm4 8 - 

84 1 8 3^) . m^thVTzyyt^niyT-y^mcO 
^ (#lfB^54- 1 5 1 0 24-^!-) . S-irh^-^Vy 

timmc^m mmss5 2 -112681-^, mmms 

8-1 550 3^) . bM ^^Y-Jl-. X^Uymm 
f*:. ^^-;kc7)^ (^tffiBSS 9-14020 3-^) . 

mim-imt&mcn^k mmms 9 - 1 5 o 4^. ftnH 

BS5 9-14020 3^, ^tlBK5 9 - 1 8 9 340 
iRpWBa6 2-1 74 2 0 3-^. #^886 2-164 

1 *IB#itlg4 7 6 6 0 5 5^). ^Pfh^gtt^^^ 

yy4t-^!!i^cr)^ mmme 3-258903^, #gH¥ 

2 - 6 3 0 5 4 -^^ i:' ) , mmt t'U- h^t'^mc')^ 
(^MHSe 2- 1 4 3 044-^. #MBa6 2-l 502 

4 ;ffggag6 4- 1 3 1 4 o-t. ^^raHS64 - 1 3 

14 1-^, #MK64- 1 3 14 2-^. !|tMaS64 - 1 

3 14 3-^, mS^6 4-131 44-^. 5^^836 4 - 
17 04 8-^. !^l3¥l-229 0 0 3-f-, !^I3T1- 

2 98 34 8^. 3 82 04^^ i:') . a 

- ym^^^^^mt^ -J:f] )v^m<n^ ( wm- 

2-17964 3-^. 'mW^2 - 2 4 4 0 5 0-§-) . ^ 

^ j^yh3-'rV^^^}y^m<^lk (#liBS6 3-2 
2 111 0-^) . J'^yh^^yr-y^m^t^^zr 
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yw^mm^t^^m^^iy±fzm mmv4 -221 

9 5 8-^, 1 9 7 5 6-^) . ^^J-^iyt 

^^&c7:>:>(uiyr~y^m<^^ (#M¥6 - 2 9 5 0 6 1 

(#^^8-3 348 9 7^) ^^#(f ii^i^-^ 

[0060] *%BJt^fcViT{i;. Wt-^f^ 

tK mUi. 5f#MtS5 9-1 5 2 3 9 6^. #ffllS6 1 

-15 119 m^'kmzMM^ixxv^h^m't^ 
v\Y.-^mi)-^hmM:mA.xm\ ^ ^ ; t a^t-^ ^ <> § {z^ 

i^^n^y^S^'xri^p-T i -f X-2 , 3, 4, 5. 

iyX,-]V-T \-\l:^-2, 3, 5. e-'rV^yytVir 
uy X.—- 1-4 iy^-^U^y^ -Jj^—jU-t i — 
fx- 2, 4, 6-hU7;l':ta7xr^-l--<;V, -J 
v-^o^y^i/xri/l^-T i -b'X-2 , 6->''7/l'::t 
n7j::i- 1 i/>'^a-^>■:^'>'x:z;^-T i - 
fx- 2. 4-S/:7;p:tn3'x-- 1 
;^^'n^y:$'d/x-;p-T i -t'x-2 , 3. 4. 5. 
6-^h9:?;k5rn:7x— - 1 -^f;^, y^^;P>-^n 
^y^-xX-yl^-T i -b-'X-2, 6 - >'y/U:tny x. 

— - 1 --f /L-. i>'>'^n^>':37>'x:i;t--T i -b"X- 
2, 6 -i/:7;P':^o-3- ( bVP- 1 --f y^—- 
l-^fUm^mif^^t-b^X'^:^. $^>t:. *^HJTffl 

{i, x^ixy'|4:^Mfn-fl:-&??g i o o«igp(cML. o . 

0 5-1 0 0«figB. 4f4L<{±0. l-7 0«fig|5, 
Wlizm-tLKitO . 2-5 OWMSP^OigHTfflv^^ii: 

[00 6 1] i/^c:*:%BH(:iiV^T(i. Jil±<7)»*)t*£7) 

V ^TS^^tg^srx^ ^ ym^mm^t^'^(7)^-m^m 

r=t^yy^ p b^i^^x y— /P. i^-t-y'^-ji— 
p-^lxV-;K b°a;ira— ;K t -:/^;^;^rT-:3- 
;^, Kyy^yy^ 4,4' -^:tb'x (s-;-*^;!^- 
6-t-y'^j\^yxy—ji) , 2, 2' -^^L-yb-x 
(4-;><-f-;P-6-t-y^;k>'iy— ;P) . N-rih 
ny:7j;-;l-b Ka^i^;l^rS>'^^-b'J'>AJ^, N- 

— hnvyx—}l}z H'n^v'/I^TSvr/PS-'^Atg^ 



T . m.Wik(7:>m&<7mnxmytm (Dmmi^zm^ ^-^xi^ 
[0062] Mzm^mcom^^ smt lx . 

— >^Mf^ (C. I. Pigment Blue 1 
5:3. 15:4, 15: S^t') . rYMff. 

jf^yy'^ y ^ , m^\:^^y^j:i:cr>Mm. Xf-;WN'^ ^p- 

•yh. yx^';pyH:ti--'y rvmrn. ryyy^ 
jy^^A. i^r-ymmif^h . 
mvmt-^m^mB'jtmi o. 5 2 o s*%7&s*f 
iLv^« MLx, m\tmS:.<mm.^^m-hfz->^^z^ * 

9^)Vy^V—V. V:^ ^iVy^V— 
hU^^l^v-VP^Xyx-b^OaJ^iJ^CDgsJlI^FJ^ 

[0063] ±iB®3tii^f*iic^SS*±t3M^tJ-r-i.[^ 

[z^^tth. ^L^x-mmthmmtLxii, r^vy. 

y^;t/X^;P^rf.y^ ix^^o^dfHfix^ i^igx^;!^, x 
f-P-y^/^n^-Y b\ xh^b Kny^y. h;Pxy, 
X^PVi/yrJ— ;P^y;<f-;PX— xf-p-y^U 
/P^:yx^;l^x— x^py^''ij a— yt-;/^^ 
/Vx— yn\f]yyy'^) r?— yyf-zl-x— 7^ 

xf-lxyi^'y 3— y y ^/LX— r/l^T-b-f— 
h , x-f 1^ > i?"y a— ;kx^;ux— ^;t, T-fef — b , x 
^i-yi?"y y-f yy°nbvpx— f-;i^, x^p-y 
^^y a— ;t^^yy^;px— T-zur-feT— 3-^v^ 
i^Tn^NV— y h^v-y i^x^-y— j/xf- 
i^yyy 3— yy ^/px— f/P. i/x^wyyy 
— yxf-/px— r/l^, S/x^pyy'y a— /t^i^'yf- 
/I'X-x/l's i^'xf-P-y^J^y zi~)V-J3L^)V:t.~r->V^ 
yn bP- y^"" y 3— y y ^/l-x— T-/VT-b-f — b , 

3-y h^i^rnb;krbT--b. N. N-i^'y^;P4^ 
/WATSF, i^'y^/WX/Uji^^v-h'. r-T'^n^^h 

fLfgy^/l^, ILKx^/i-^h'^^-g). ^tLi^i^Jt^® 

x. m^m.^<mm'ii-(^^\t. i~5ow»%*^ii 

-t O^Mfi^moMMr 0 . 1 - 1 0 g /m^ ^olffi 
H*i3S^-eS.-&. j;0*F^L<{40. 3-5g/m2T' 
fc^, SlC*T4t<{40. 5-3 g/m2f*-?=, 
[0064] [ iS^lfSKW ] ^m^X\ ^ ^ iSTtSKW t 
{4. 3KS-^MiS3ttt¥)KEPM)igc0SS#:±tc^$nT 



(€.9) )03-107743 (P2003-107743A) 



~hm. muf. mmmmma^i^j:^^) com. i g*. 
0 p K a 9 i3iT<?3iSi^s^MT-.^ ^ ... mm 

9OTc7)K**^^l>-fb^!r5!i^^*^S*^'^lt»:t:J; DjR 

^j^^ yy-^,j^- imm-!!^^) co-^*Jt«o^st3 

mi. 5me q/gi2JlT*iSfS Ll^. j; 0*fiL<{± 

B^JSMmit 1 . 0 ni e q / s X-J) -g> ^ i: L V 

mmo. 2 0—0. 6 Ome q/gc7)iS3feStr^r^i.T 

^<7)}^X'^'OntL<l±0. 3 0-0. SOmeq/g 

r/t^S^K^AhcO-^^) X«i:r;t'5-'>i.. Til- 

■y ^ 7 ^ ;l^i.X{±SE<^4'*^^>M{ftL-& „ Kt#d.^Ba4 8 

-18 3 2 7^^^iEa^^«^;^^yx-f~lx>'7"^:7^'^- 

[0066] i^j^ALxmm %n^xmm)j'mt. m 

IBES 56-28893 ^tlHS^S ixT V^hXo 

mzmm^tzitw^mm^x-m^it^mz-^jB^ 

x^^r^^-^'u^ ym<^xd^j:mmm^m±xmim 

\^i>^ti>^X'^. ±ims±X *&^#a*> V ^iffl;^ 

mm.^x-^t^mi,zw>siLX-t^mM-{t^m:fjmxh d . 
m-t^mifim&ii 100-4 oocydm^cr,mmx'$) 
h „ mz^w.mzi,±. 0 . 1-5 o%cotsB§* /vTfiSB^ 
^■^t^mmm.^. 2 0— 1 0 or, s^ra 1 #- 3 0 
"if. mmmm. 1 0 0-4 0 0 c/dm^co^n-x-mmt: 



[0067] J; a t#@i:T3J!iaL/::r;V5-'>i. 

^hi,z^.Lx\tm\\X'hhtiK r)V:fi y ^x -yi-y^m 

iSJKotTi tv^igHtimmi-5 0%, 2 0 — 10 

OrT*Oo A 1 COf§iFa;0^-5-2 0 g/ms^^r^j; 

< ti^MBS 5 3 - 1 2 7 3 9-^4>fgtCf2mSilTV^^ j; 

3^-5 0— 9 0°Cc7)?aS<7)l 5—6 5Ma%f05mBti;fg 
M$-tt^:^^S.Vm^BS4 8 - 2 8 1 2 3-^^fgtC|Ba 

(i(Ra)ttO. 3 — 0. lumtm^Xh^. 
[0068] [HffiK-ftJ^OfJl] iil±<^ j; 3 t LTMI1§ 

umxfs ozb ti^x% h „ mm^z\i. V ym. 
^xiiAm. zyji-K^M. y^fi-yr^yM. '<.y-i£y x^i-y 
^ ymmh ^^m^tii^ corMm±^m^^h-itX7i<m 

mzi: -oxm^^-i\:-t^(7)X'—mf,zm;^^fi%^\^ ^t^. 

-m^i,zimmmmmt>-i i - s o ?«?a 5 - 7 o 
°c, «?)fL^^o. 5— 6 or>-^r/dm2, «)±l — 
l 0 0 V , mm'^m 10—100 ^^oieH^^'iiax* 
^. ^tii^(Dmm'it!m<^oibX'i.mzm:mm^m 

1 . 4 1 2. 76 8-^qH*H»t:iEtft$tLTV^^, mm<P 

11.66 i-^Bjsffl»tiB«$iiTv^^ y ym^mmm 
t Lxmmmit-t^ijmti^iift lw 

[0069] 3|s:JgHf5(ci3UT{±, HffiMtfSMfi 1 - 1 

bmizmt)^x^'^< . 1 0 g/m2i.:i±{4i^tc#^ 

1. 5 — 7g/m2-r*S, MCCSTS L<{i. 2 — 

5g/m2T-$>^o mz. ^^m^ztii^xit. ^m±x 
^Rt/mmm-im. rfU^-^j^^mzmiLms.i: 

MLxi^t^th^s^K ti--^)^^$iimmii. mymx/mm 
^ttzit^wM^-^tiBMrn^c^mmcommMif^zyii 
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10 0 7 01 tfz. ^mMiom^^fKmm<7)^m^ 

x^lxy^) 3&«^S^— hStLJ^clK. ^JR« (fl^Ji.{f. 

ffiiS. mm . y°=7X^'y^y ^ {mx.\f. -its 

[00 7 1] tfz. ^tL^c^^nmzMLXl^. ^CO^ 

^mzmtfzmmmA<.imm^no^ti>it}tt^^. m 

iVzi-^4y-fti:}i<^imKm^lzi:^M^. 

i^<7)^i,zit. mzm^i^mmi'm^^-t^w^'it-^ 

0 0 1 -1 0 9 1 3 9^^$gt:iEtS§iiTv^sr;L'S - 

^j^.mm.^^zmfhimm^zm^'^^^mi^ua-yit-^ 
m^xt'ii^imizmm^tih. ±Mco^i^±iz. MSiCo 

my^mtrmm.^^ ztx\ mmi^mmimmm^ti 
h tK m^m^mm.-t^m^Z'jm>^z]^ tx^m^tzkm 

[0072] [K«iiBfttffi»a] imm<^mm&.^w. 

mm\±. ^<n^m/^'n.mytm(n±.i.zA<m^'^->vm.-^ 
wi:±)&'^t^hm.mmm^Bm.m^^Lx\^xi>x 
\\ mmmm-m^mm\,z^tKh7^m'&\^~ivm^wt 

U \z-)Vr)Vn~fVt LTJi. 7 1 — 10 OXtWTi^^m 
§tL. m.'^B.if3 0 0 — 2 4 0 Oi^lell|cO€i^*'''W^ 
^flje^Jtti. :»5l;^S:i7^1^»PVA-l 0 5. 
PVA-1 1 0. PVA-1 1 7. PVA-1 1 7H. 
PVA-120, PVA-124. PVA-124H. 
PVA-CS. PVA-CST, PVA-HC, PVA 
-203. PVA-204. PVA-205. PVA- 
210. PVA-217, PVA-220. PVA-2 
17EE. PVA-224. PVA-217E. PVA 
-220E. PVA-224E, PVA-405. PV 
A-4 2 0. PVA-6 13. I.- Smti^mf ^fth . 



JiiBc7)ft«^#:i: LXl±. 8 8-10 OXMy^^M^tl 

[0073] z<m.mimmmm^m^-thm.m^h 

yt£}L(n^ Y ym:k%tyY.}L'&i-t; t t t \ ^ LTM^b 

^«?«*cOiaf^rb^oai«{± 1-2 0 «S%*i®ST'fc^ , 

7k?§ttco ( y ^' ) r ^ u [J^-tct'^maLXh 

^cOMa*(i. l^f^cOMiT-O. 1-1 5 g/ 
m^(r>mWtfimmX'$,ho J;'9*FtL<{il . 0-5. 

0 g/mSf fc-l.^ 

[0074] [MIESr n-feX ] 3^^3HW!S7tettTM£PliSiJ 
JROSfigrn-feXtLTii:. iimiziSt. S^tu. MtK 

^h.. mm'^mum<^\M±'^. mm<r>^i^^tt^-^'otzm 

tLx. mmt^mimzML. ^mm\mhL<i±. ^ 

mm^i'^ o^t i^^mx-hi, . mmmimcrmm± i 

a-rr^ . #B«g|I4-r-;<)^';^)-^oT Lid mcomMi 

^th. mimfn>im\,z\m'^\>zm.y'^^w^mm^^ . 
mnii 2 0 0—500 'ccr>^mx-hh „ ^js*-^"® ^ t + 

c^mt. mm^c^m^mt^^'yfzmm^^th. 
[0075] :^wM<^mift'^m.mmcomyujm±. 

'ii^cnijmi:mmt;:<m^^^^ti^x-^^. ymt lx 

{iP— Hf>'ST4 L< . mtit\ 3 5 0 — 4 50 nmC7M 

— tf— (364nm, 351nm, 1 OmW— 1 W) , 
K r>('^>'^— Hf'- ( 3 5 6 nm. 351nm. 1 Om 
W— 1 W) . He - C dp— if— (441nm. 325 
nm. ImW— lOOmW) . m^V—f—tLX^ N 
d : YAG (YVO4) tSUG'^S'aX2^<^m.^'^h 
-tir ( 3 5 5 nm. 5mW— 1 W) , C r : L i SAF^: 
SHGSSa{7)ffl;?».-^;b-ti: (4 3 0 nm. lOmW).^ 

m^]^~^~mbLx. KNbOs. uyyim^(4 

3 0 nm, 3 OmW) . mmmMM^mm^ t A 1 Ga 
As. I nGaAs^mW-COM^-^h-t (.3 80 nm-- 



4 5 0 n m. 5 mW— 1 0 0 mW) . 

^iiAlGalnP, AlGaAs ^^mi^com^-^h'^ 
(30 0 nin—S 5 0 nm. 5mW--l 0 0 mW ) , A 
1 Ga I nN ( 3 5 0 nm— 4 5 0 nm. 5mW— 3 0 

mW) . ^COflfe. VNVt-xlx— J: tT. N^U—f— 
( 3 3 7 nm, ^nVI^XG. 1 — 1 0 m J ) , X e F ( 3 

5 1 nm, JVVX 1 0 — 2 5 Om J ) ^*iW'i.fL§„ 
[0076] miiZ^COfpTA 1 G a I n Niji##;lx— f 

- (Tfflgl nGaN^^#:P-Hf-4 0 0— 4 1 On 
m 5-3 OmW) tm^Wft. rJ X b cOBTtf ilT* 
I.O -tcom. 450nm— 700 nmc7)X^«im^y6M 
t fr{±Ar+l—Hf— (4 88nm) . YAG-SHG 
if- ( 5 3 2 nm ) . H e -Nelx-if— (633 
n m ) . H e - C d iS^-fe^**!^— ^f' — ( 6 
5 0 — 6 9 0 nm) , S.t/7 0 0—1200 nmCOX^ 

'^rn^^rnt LT{±4^ftu— r- ( S O O— S son 

m ) . N d - YAGt— -If ( 1 0 6 4 nm ) :«P*1ff3fitflJ 

^^';w^^'^ FikT. m9\-<r>u—^—^yy° ( Ar fx^ 

i^-?i^-Hf-. K r Fx^i/-?ix— , mmt 

-Sy^i. Sil=^J^f±ai03 5 0 n mtJ,±tO^— r 

3*:, i'hHb'5A:^3st:, y^-y h^ v \^:f^^m<^^^'fi^v 
[0077] tfzmmm^^tifz^m-^m.m^it^m.(ii 

BMlt. ^MHg5 4-8 0 0 2^. |1|55-11504 

J—)V 

tK 

[0080] ( 3 ) SJt#: 1 (CTIEcTJSlMMSffl 
TM 19 ?WiJ?5;fi] 2 S i 0 . 0 0 1 g/m^ ^: 

i d t^flJt. 1 0 0°CT l4iTBmM$-fr^ct>O^ 
^#:3hL/i. 

[0081] [i^WPJ ] ±54<^^(*: 1 - 3 ±t , TIB 

/m2 i: ^ § J; 3 tcM^tt t . 10 0 ^CT 1 tjThI^MS 
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|S|5 9-5 84 3 1-^c7)#^#tcSig$fLTV^ 
[0078] 

(S»*i : laffiS'ftr/Pi-^i.siw*) ff^o. 3 

xi: 8 0 0 ^ b >-c07]c^iS?a5fflV\ ^ 

(7)^H^ib BiT L:tf*, i < 7k-ca?# \^fz. 10 %7j< 
K-fC-^ h 'J -^Al; 7 0 °C-C6 0#^«}«LTX 
L>^v:f^. gE*-C\ TfQjfe^^, 2 0%HNO3-etf«gfe?f^. 

7k?ifet/i<. *fl,*Vft=12. 7V(r)^frTTiE?£iS(?) 

3t#ift?^'is^fflv^T 1 y<MmA^mm.^x3 o o ^-a 

^iO^Hffl§^iilSt3ti:i^0. 45//m(Ra^ 
t?a}IL. 5 5°C-C-2ij'ra-f'XV.y bt/if*. 3 3°C, 

2o%u^so,7mm^x\ #s±T t/iwccufii^iE 

SLT. m^i^SS A/dmn:i5V^T 5 0#^|I|ffilg 
ithtzbZh. W-^ifi2. 7 s/m^Xh-ytz. ^iti 
-^WWlbLfz. 

[0079] (S^#:2 ) 1 tTIBc^HH^tPlffl 

>9 1 * Pm.tm 0.05 g/m^ t 
J; a (cM^ t , 1 0 0 'CT- 1 ^^ra^^S -tirfc iO^Sft 
f*2t L^c„ 



2«SgE 
SOOMiSP 
5 0«Sg|5 

S'Jo^^tc?! L . ^ ^' y -/b^ $ 3 TJSfigPSa^ 
i><r>^WAmmi2tLtz. 

2 0®ag|3 
1 3 0Mag|5 
2 0«»g|J 

5 0«fiS|5 

h^^-^-^y 5 0MMSI3 

n;wr;i-3-/i^ s^^vx. s-^jks o o ) 

<7) 3 w t % <r)7j<?§?S 2r ^jS^^B**;^)^ 2 . 5 g /'m ^ t 
^ ^ i 0 (CM^U L . 1 2 0 r-C 3 ^raig^S -lir, 
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mmm^j^i'm^i^ ( b > 

mmm ( c ) 0 

3KM4^J ( D ) 0 

mmm ( s ) o 

;<^;]^x.^;Vdrhy 3 

[0082] ^ii. mytrnM^mizm^^^. x^^ye ^OTt^^i^^o 

T^imm-^^it-^ ( A ) , S^* [0083] 

(B) . mmm (o . 3^ffl*^j (d) . mmm ( s) 
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